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I .o INTRODUCTION 
~ 

On June 29, 1965, The Boeing Compeny was awarded Contract NAS8- 
20240 f o r  the "Advanced Systems Checkout Design" study. 
study i s  t o  determine what checkout funct ions can and should be 
performed on-board the  Saturn Instrument Un i t  and S-IVB stages, 
how these functions would be mechanized, the impact of these 
changes on the  present ly planned Saturn V GSE and schedules, and 
to  deve I op des i gn gu i de I i nes or requ i rements for  i ncorporat i ng 
the on -board checkout features. 

This 

The concept of Airborne Evaluation Equipment (AEE) i s  centered on 
the use of on-board stage equipment f o r  evaluat ion of stage status. 
This concept provides a high degree of stage autonomy as regards 
test ing,  prov id ing consistent resu l ts  through a l l  phases of t e s t  
and reducing the requirement f o r  support equipment. 

1 . 1  SCOPE OF STUDY 

The present checkout method for the Saturn vehic le u t i l i z e s  ex- 
tensive support equipment to  determine vehic le condit ion, w i th  
access through numerous umbil ical connections. The equipment 
being used var ies i n  type and conf igurat ion between the  various 
t e s t  locations making t e s t  data cor re la t ion  d i f f i c u l t .  With the  
emergence of t h i s  vehic le f r o m  a developmental status, the t e s t  
requirements can be more f i r m l y  establ ished and the  need for  
acquir ing engineering data reduced. With the advances being 
mde i n  e lec t ron ics  packaging density, size, and power consump- 
t ion ,  it i s  feas ib le  t o  perform t h i s  new scope of t e s t i n g  wi th  
a large share of  the evaluation equipment located on the  vehic le  
proper. This would also provide r e l i e f  i n  co r re la t i on  of t e s t  
resu l ts  between t e s t  s i t e s  since the t e s t  equipment would t rave l  
wi th  the vehicle. I t  would also be avai lab le during the mission 
t o  perform an i n - f l i g h t  checkout. 

This concept places new emphasis on the interface between the 
vehic le and support equipment. 
the bulk  of the data reduction and evaluat ion can occur on the 
stages under the overa l l  supervisory control  of the  support com- 
p lex  computer, w i th  status and maintenance information sent to  the  
ground by a data l i nk .  

With an on-board checkout system, 

The in t roduct ion of t h i s  concept w i l l  d ras t i ca l l y  reduce the number 
of umbi l ical  interconnects and quant i ty o f  support equipment, making 
it easier and less cos t ly  t o  accommodate varying conf igurat ions of 
vehicles a t  checkout Gomplexes. 



The imp!emn+a?lon of the AEE concept may well be accompiisned i n  
degrees, t h a t  is ,  the f i r s t  step being the placement of the func- 
t i o n  sa t i s f y ing  equipment, i n  a miniatur ized form, on the stage 
and the  second step being where the  stage subsystem i s  re-designed 
t o  incorporate the function. 

1.2 STUDY ORGAN I ZAT I ON 

This study, i n  accord wi th  the work statement, i s  d iv ided i n t o  
two phases. Phase A consists of a ten month e f f o r t  t o  develop 
requirements, configuration, and impact of the AEE concept and 
Phase B, a three month e f f o r t  t o  generate the guide1 ines f o r  i t s  
incorporation i n t o  a space vehic le  system. 

2.0 PROGRESS AND ANTICIPATED WORK 

The f i r s t  three quarters of  t h i s  study represent nine of the ten 
months al located t o  Phase A, Phase A being the  determination of 
the what and how o f  implementing evaluation equipment on-board the 
S-IVB and Instrument Unit.  The f i r s t  t w o  quarters were devoted 
t o  the accumulation and review o f  documentation r e l a t i n g  t o  stage 
configuration, t e s t  procedures and u t i l i z a t i o n  of umbi l ica ls  and 
DDAS f o r  checkout. The t h i r d  quarter has been devoted t o  estab- 
l i s h i n g  a conf igurat ion for the on-board equipment, expanding on 
Instrument Un i t  t e s t  requ immnts  w i th  the assistance of Q u a l i t y  
and R e l i a b i l i t y  Assurance t e s t  engineers and documentation of 
the  f i r s t  three quarters e f f o r t .  

Boeing document 05-13257, "Requirements and Implementation - 
Airborne Evaluation Equipment", has been produced which includes 
the  fol lowing: 

a. Introduct ion - Review o f  the statement of work and approach 
t o  the study. 

b. Saturn S- I VB and Instrument Un i t  Test Requi rements/Test 
Equipment Requirements - Sumnary o f  t e s t  requirements, emer- 
gency requirements, t e s t  conductor r o l e  and software re- 
quirements - s u f f i c i e n t  t o  s ize  out  the t e s t  system. 

c. Approaches t o  Test Equipment Implementation - Discussion of 
the various approaches (centra l ized versus de-centralized) 
and some o f  the  trades requi r ing consideration. 



3.0 

4.0 

d .  Fiinction Sat-isfying Tesi Equipment Configuration - A detailed 
description of the equipment required on-board that satisfies, 
initially, the AEE requirement. 

e. Advanced Hardware and Test Techniques - Discussion of im- 
proved instrumentation or test techniques that could be 
implemented in the future. 

Appendices 

a. List of Documentation Utilized In the Study 

b. Umbi I ical Data Sheets, showing disposition of each umbi I ical 

c. S-lVB/lU Checkout Model - detailed configuration and require- 
ments 

The configuration established above represents a minor re-design 
to the stage and in essence i s  a "miniaturized GSE" configuration. 
T h i s  permits utilization of current test methods and procedures, 
and permits expansion for advanced techniques. The ultimate con- 
figuration of AEE, for which guidelines will be generated during 
Phase €3, would have some functions located in the stage subsystems. 

The next month's activity,which is the last month of Phase A, will 
be concerned with a phase-in plan, GSE impact, cost and effective- 
ness, and physical characteristics of the system. In addition, 
the ultimate configuration will be defined for the Phase A presen- 
tat i on. 

SCHEDULING AND MANNING 

A chart containing this information is shown in Figure 1 .  

PRO6 LEMS 
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FIGURE 1 
PROGRAM SCHEDULE AND PANPOWER EXPENDITURE 


